Angiotensin-(1-7) enhances the effects of angiotensin II on the cardiac sympathetic afferent reflex and sympathetic activity in rostral ventrolateral medulla in renovascular hypertensive rats.
Excessive sympathetic activity propels the pathogenesis and progression of organ damage in hypertension. Enhanced cardiac sympathetic afferent reflex (CSAR) is involved in sympathetic activation in hypertension. Given the important role of the renin-angiotensin (Ang) system in regulating sympathetic outflow and cardiovascular activity, the present study aimed to investigate the roles of Ang-(1-7) in Ang II-induced CSAR and the sympathetic activation responses in the rostral ventrolateral medulla (RVLM) of hypertensive rats. The two-kidney one-clip (2K1C) method was used to induce renovascular hypertension. Responses of renal sympathetic nerve activity (RSNA) and mean arterial pressure (MAP) to epicardial application of capsaicin were used to evaluate the CSAR in sinoaortic-denervated and cervical-vagotomized rats with anesthesia. Both Ang II and Ang-(1-7) in the RVLM caused greater increases in RSNA and MAP in 2K1C rats than in sham-operated (sham) rats and enhanced CSAR independently. RVLM pretreatment with Ang-(1-7) dose dependently augmented the effects of Ang II on RSNA, MAP, and CSAR in 2K1C rats. Mas receptor antagonist A-779 in the RVLM exhibited more powerful inhibitory effects on RSNA, MAP, and CSAR than the Ang II type 1 (AT1) receptor antagonist losartan. The expression of both the AT1 receptor and Mas receptor proteins in the RVLM increased, but neither the Ang II nor Ang-(1-7) levels in the RVLM changed significantly in the 2K1C rats compared with the sham rats. These results indicate that Ang-(1-7) in the RVLM enhances the CSAR and sympathetic output not only by itself but also through enhancing the effects of Ang II in renovascular hypertensive rats. Both endogenous Ang-(1-7) and Ang II in the RVLM contribute to the enhanced CSAR and sympathetic activation in renovascular hypertension.